Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.004 Å; R factor = 0.053; wR factor = 0.125; data-to-parameter ratio = 14.9.
The title compound, C 28 H 22 Cl 2 N 2 O 2 , crystallized with two independent molecules (A and B) in the asymmetric unit. The two molecules differ essentially in the orientation of the outer aromatic rings. These dihedral angles are 56.07 (13) and 27.62 (15) Å for molecules A and B, respectively. In the crystal, A molecules are related as centrosymmetric pairs through a weak -interaction [centroid-centroid distance = 3.6959 (15) Å ]. There are also a number of intermolecular C-HÁ Á ÁO, C-HÁ Á ÁN and C-HÁ Á Á interactions present.
Related literature
For early work on the synthesis of multidentate Schiff base ligands, see: Weber (1967); Lesser et al. (1975) ; Munro & Camp (2003) Table 1 Hydrogen-bond geometry (Å , ).
Cg2, Cg5 and Cg7 are the centroids of the C8-C13, C29-C34 and C42-C47 rings, respectively. 
Comment
Multidentate Schiff base ligands have been studied for many years (Weber, 1967; Lesser et al., 1975; Munro & Camp, 2003) .
Metal complexes of multidentate Schiff base ligands play an important role in the development of coordination chemistry and possess important properties, such as biological activity (Golcu et al., 2005; Liu & Yang, 2010) , catalytic activity (Daier et al., 2004) and photochromic properties (Zgierski & Grabowska, 2000) . Because of the structural characteristics of the Schiff base products (i.e. electron donor and acceptor groups connected to a π-conjugated chain), they will have potential as NLO or electro-optical materials. We present here the synthesis and crystal structure of the title 4,4'-biphenyl Footnote to Table 1 : Cg2 is the centroid of Ring-2 (C8-C13); Cg5 is the centroid of Ring-5 (C29-C34); Cg7 is the centroid of Ring-7 (C42-C47).
supplementary materials sup-2
Experimental
The title compound was synthesized by mixing 3,3'-dimethoxybenzidine and 4-chlorobenzaldehyde (molar ratio 1:2) in methanol at 343 K for 1 h. The mixture was then allowed to cool to RT giving a brown solid. Recrystallization from methanol gave brown rod-shaped crystals of the title compound suitable for X-ray diffraction analysis.
Refinement
The C-bound H-atoms were included in calculated positions and treated as riding atoms: C-H = 0.95 and 0.98 Å for CH(aromatic) and CH 3 , respectively, with U iso (H) = k × U eq (parent C-atom), where k = 1.5 for CH 3 H-atoms and k = 1.2 for all other H-atoms.
Figures Fig. 1 . A view of the molecular structure of the two independent molecules (A and B) of the title compound with the atom numbering. The displacement ellipsoids are drawn at the 50% probability level. Hydrogen atoms are shown as spheres of arbitrary radii. 
N,N'-Bis(4-chlorobenzylidene)-3,3'-dimethoxybiphenyl-4,4'-diamine
Crystal data 
Special details
Geometry. Bond distances, angles etc. have been calculated using the rounded fractional coordinates. All su's are estimated from the variances of the (full) variance-covariance matrix. 
121.7 (2) C39-C42-C47 120.1 (2) C11-C12-C13 120.6 (2) C43-C42-C47 118.4 (2) C8-C13-C12 121.7 (2) C42-C43-C44 120.9 (2) C11-C14-C19 120.5 (2) C43-C44-C45 121.2 (2) C15-C14-C19 118.1 (2) N4-C45-C44 122.9 (2) C11-C14-C15 121.4 (2) N4-C45-C46 118.6 (2) C14-C15-C16 120.4 (2) C44-C45-C46 118.2 (2) C15-C16-C17 121.8 (3) O4-C46-C45 115.3 (2) N2-C17-C18 118.6 (2) O4-C46-C47 124.3 (2) C16-C17-C18 118.0 (2) C45-C46-C47 120.5 (2) N2-C17-C16 123.2 (2) C42-C47-C46 120.9 (2) C17-C18-C19 120.0 (2) N4-C48-C49 120.9 (2) O2-C18-C19 124.8 (2) C48-C49-C50 120. sup-12
C17-C18-C19-C14 −1.4 (4) C50-C51-C52-C53 0.5 (6) O2-C18-C19-C14 178.7 (2) Cl4-C52-C53-C54 178.9 (3) N2-C20-C21-C22 164.9 (3) C51-C52-C53-C54 −1.5 (5) N2-C20-C21-C26 −13.7 (4) C52-C53-C54-C49 0.8 (5) Symmetry codes: (i) x−1, y+1, z−1; (ii) −x−1, −y+2, −z.
Hydrogen-bond geometry (Å, °)
